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he has collected from the published records of various 
travellers, such as Livingstone, Serpa Pinto, Fritsch, and 
others. 

He limits the area of his discussion by biological con¬ 
siderations, as he defines the extreme southern limit of 
tropical Africa to be that fixed by the cultivation of the 
date-palm and the existence of the tsetse fly. 

We have said that the records of observations are 
somewhat scanty, and this remark will be justified when 
we point out that from many stations the results for two 
years, or even less, are printed. The figures, such as they 
are, have been, however, most conscientiously discussed. 

The area is divided into four great districts, classified 
according to the period of occurrence of the rainy season, 
viz. (1) the winter rains, (2) the intermediate region of 
spring and autumn rains, (3) the heavy summer rains, 
(4) the West Coast. Under (1), as subdivisions, we have 
the South-West Province, the Western Karroo, and the 
Little Namaqua Land. Under (2), the South Coast, South 
Karroo, North Karroo, and the South-East Mountain 
Land. Under (3), the Table-land of the Upper Orange 
River, the North Transvaal, the Kalahari, and the Great 
Namaqua and Damara Land. 

After treating of these several regions at considerable 
length, Dr. Dove proceeds to discuss the possible develop¬ 
ment of agriculture in the different districts. His panacea 
for the Kalahari and some other tracts, with pure sandy 
surface, in the northern part of the area, is to introduce 
the date-palm. 

He concludes the work with a discussion of the rainfall 
and its distribution, with some remarks on the question 
of the alleged deterioration of the climate by the drying 
up of the country. This effect he considers, with Mr. 
Gamble, to be merely the outcome of reckless forest 
destruction. 

He points out the brilliant results obtained, at com¬ 
paratively small cost, by the construction of reservoirs, as 
at Beaufort and at Van Wyk’s Vley. R. H. S. 

Chambers's Encyclopedia. New Edition. Vol. III. 

(London and Edinburgh : W. and R. Chambers, 1S89.). 
It may be enough to say of the third volume of the new 
edition of “ Chambers’s Encyclopaedia ” that it falls in no 
respect below the high level maintained in the preceding 
volumes. The editor is working upon a well-conceived 
plan, and he has every reason to be satisfied with the 
manner in which individual subjects are dealt with by his 
contributors. Scientific subjects continue to receive the 
attention which properly belongs to them in such a work 
as this. The treatment of coal, coral islands, and geology 
generally has been intrusted to Prof. James Geikie, 
and his articles are admirable examples of compact and 
lucid exposition. Mr. J. Arthur Thomson writes of cater¬ 
pillars, cells, crabs, &c. ; Dr. Leonard Dobbin, of 
chemistry ; Dr. Alexander Buchan, of climate ; Mr. R. T. 
Omond, of clouds ; and Dr. R. A. Lundie, of colour¬ 
blindness. Mr. C. J. Woodward has an article on crystal¬ 
lography, and Dr. W. Peddie treats of dew and diffusion. 
Of the articles on Darwm and the Darwinian theory, the 
former is contributed by Mr. Grant Allen, the latter by 
Prof. Patrick Geddes. There are a good many geo¬ 
graphical articles, among which we may especially note 
the article on China, by Prof. Legge ; that on the Congo, 
by Sir Francis de Winton ; and that on Constantinople, 
by Mr. Stanley Lane-Poole. So far as we have been able 
to test the various papers, we have found them carefully 
written and thoroughly trustworthy. 

The Elementary Principles of Electric Lighting. 

By A. A. C. Swinton. Second Edition. (London: 

Lockwood.) 

The author explains generally the different apparatus 
used in electric lighting, and the broad princples of their 


working, using the “ water-works ” theory of the electric 
current, but at the same time carefully explaining that 
this is only done for the sake of convenience. An un¬ 
fortunate mistake has been made in the diagram of the 
continuous-current dynamo (p. 24), where the coils are 
shown as wound in a different sense on the two limbs of 
the field-magnet. The book is, however, a remarkably 
clear exposition of the subject, and at the same time a 
model of conciseness. 

The Natural History and Epidemiology of Cholera. By 

Sir J. Fayrer. (London: Churchill, 1888.) 

The above formed the subject of the annual oration de¬ 
livered by Sir Joseph Fayrer before the Fellows of the 
Medical Society. 

The author deals at length in a most interesting way 
with the history of the disease, and then proceeds to en¬ 
large upon its geographical distribution, habits, conditions, 
and epidemic movement. The aetiology of cholera is 
then dealt with, together with a review of those general 
and special precautionary measures it is desirable to 
adopt. 

Throughout, the essay is written in a clear and interest¬ 
ing manner, and from the vast experience of the author 
in the subject the oration will well repay a careful 
perusal. William Robert Smith. 


LETTERS TO THE EDITOR. 

\_The Editor does not hold himself responsible jor opinions ex¬ 
pressed by his correspondents. Neither can he undertake 
to return , or to correspond zuith the writers of, rejected 
manuscripts intendedfor this or any other part op Nature. 
No notice is taken of anonymous communications. ] 

Halo and Mock Suns. 

This morning a very distinct halo accompanied by mock suns 
on either side was seen here. As the latter, owing to the altitude 
of the sun, were at a considerable distance outside the haio, I 
think the following details are worth putting on record. At 
nh. 12m., Berne time, the sun’s altitude being 48° 30', the 
distance from the halo to the left-hand mock sun was 9° 15'. 
The parhelic circle was plainly visible, reaching from the sun 
slightly beyond the mock suns. Each of the latter consisted of a 
reddish patch shading off into white and then into blue on the 
side away from the sun. From the brightest red to the brightest 
blue was about 2°, and the measurement <f 15' was taken from 
half-way between these to the nearest point of the circle dividing 
the red from the blue of ihe halo. It is difficult or impossible to 
measure such faint objects with the sextant. So I held a pencil 
at both arms’ length, and noted the length on the pencil corre¬ 
sponding to the desired angle. Holding the pencil with both 
hands gives it a very definite distance from the eye, provided 
the position of the body and the altitude of the object be not 
much altered. Paying attention to these points I measured the 
angle subtended at my eye by a certain length on the side of a 
house, both with the pencil and a sextant. The angle 9 0 15' was 
found thence by simple proportion. I think the error of this 
measurement can hardly exceed 30'. The halo of course was the 
common one of 22 0 . James C. McConnel. 

Davos Platz, April 5. 


On the Connection between Earth Currents and Changes 
in Solar Activity. 

May it not be that, in the recent experiments of Mr. Hertz on 
the effect of ultra-violet light on electric discharge, we have an 
explanation of the relation existing between disturbances on the 
solar surface and disturbances in earth currents ? 

The evidence for such a connection is obtained from the 
Greenwich records. 

If we make the not very violent assumption that two clouds 
differ in potential from each other and from the earth, it will be 
seen that the earth will act as a condenser, and underneath each 
cloud will be collected a charge of opposite sign. 

With sunlight, Hertz failed to find any marked effect, prob- 
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ably on account of absorption in tbe cloud regions of our atmo¬ 
sphere, which, as Langley has shown, takes up with great avidity 
the violet and ultra-violet rays. 

May it not be that in clouds we have conditions especially 
favourable to the production of the Hertz effect ? If so, the 
discharge from one cloud to another would be accompanied by 
sn earth current in the opposite direction, as in the theory pro¬ 
posed by Prof. Stokes, in which a decrease of resistance is 
produced by an increase of heat from the sun. 

Hertz found his effect ( Wied. Ann., xxxi. p. 993) much more 
marked in a medium under diminished pressure. 

Under 300 millimetres of mercury, he finds that the ultra¬ 
violet radiation will nearly quadruple the length of spark ob¬ 
tained without it, while under ordinary atmospheric pressure it 
would scarcely double it. But this is the very circumstance which 
is realized in the case of cl-uds. 

There is also reason to think that solar outbursts are especially 
rich in these rays of short wave-lengih which are required to 
explain the phenomena. Henry Crew. 

Haverford College, U. S.A., March 22. 


Early History of Lightning-Conductors. 

Can any of your readers refer me to the sources of some 
of the late Mr. Richard Anderson’s information with regard 
to the early history of the lightning-conductor? (1) On p. 
27 of the third edition (1885) of his book, “Lightning-Con¬ 
ductors,” he states that Franklin, in the 1758 issue of “Poor 
Richard,” gave directions for the erection of lightning-conductors. 
(2) On p. 25 he refers to Prof. Winthorp, of Boston, having, in 
1 755 ? defended the lightning-conductor against a parson who 
had attributed a Massachusetts earthquake to the innovation. 
I should be much obliged for any reference to a library where 
a copy of “ Poor Richard ” for 1758 could be found ; or, again, 
for any information with regard to Winthorp’s defence of the 
lightning-conductor. 

Prof. Meidinger, of Karlsruhe, who is preparing a second 
edition of his “ History of Lightning-Conductors,” is extremely 
desirous of verifying these details of their early history, and I 
should be glad if any of your readers could supply me with 
information for him on these points. Karl Pearson. 

University College, April 9. 


Hertz’s Equations in the Field of a Rectilinear Vibrator. 

Recurring to Hertz’s equations for the field of the recti¬ 
linear vibrator, it appears to me that, while his conclusions are 
sound as regards the forces at points very distant from the 
vibrator, they require modification for the rest of the field. In fact, 
the principles upon which the question is investigated require 
that the electromotive force in the direction of £ should become 
evanescent close to the vibrator {the axis of z). 

The general form of IT is either— 


M sin £ 
A 


sin nt , or 


M cos — 
A 


sin nt. 


where A large, and A« = -j* , or, of course, the sum of the twc 
forms. 

In assuming for points near the origin (say the middle poim 
of the vibrator) the approximate expression— 

M . , 

— sin nt , 

P 

Hertz, in point of fact, takes the second of the above forms for 

n, for this reduces to M . sin nt when £ is very small 
A A 

But this assumption makes both n and Z infinitely great close 
to the vibrator. Whereas, by assuming the former of the two 
forms, or— 
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i.e. near the origin 
expression for Z— 
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sin nt, we get, as a genera 
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and, as p is indefinitely diminished, this reduces to— 
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as a limiting value. 

For distant portions of the field, Hertz’s results as to th 
laws and amplitudes of the forces electric and magnetic remaii 
unaltered. 

Of course, the whole investigation, with such a simpl 
assumption as to the nature of the field, must be regarded a 
only approximate. For any given form of vibrator—as, fo 
example, a straight wire connecting two spheres—the exac 
treatment will be very difficult. In the simplest conceivabl 
case of a spherical metal sheet with an induced Q„ distributioi 
Fft to itself, the analysis is intricate (see a paper by Prof T T 
Thomson to the Mathematical Society of London. Januar 

R , „ V, V H - W. Watson. ■ 

Berkswell, March 29. 


The Satellite of Procyon. 

Mr. J. M. Barr’s suggestion (Nature, March 28, p. 510), as 
to the use of photography to ascertain whether there is any close 
companion or satellite to Procyon, would be considered a very 
desirable one by astronomers, in order to set at rest the question 
whether a companion can actually be discovered near the 
assumed place of the hypothetical one, of which the elements 
were given by Dr. Auwers in iS6r, from investigations of the 
irregularity in the proper motion of Procyon observed by Bessel 
in 1844, and by Madler in 1851. The orbit was computed on the 
assumption of a circular motion in a plane perpendicular to the 
line of sight round a point about i"'2 distant, having a period of 
about 40 years, the position angle for 1873 being about go°, so 
that the present angle would be about 234 0 , or about 9 0 per 
annum. 1 


I fear, however, serious instrumental difficulties would arise 
in obscuring such a brilliant object as Procyon in a large tele¬ 
scope by a screen, so as to get the impress on a plate of a 
probably faint companion at the extremely close distance of two 
to three seconds of arc. 

lhis difficulty, no doubt, must have presented itself to the 
minds of the astronomers at the Lick Observatory, California, 
or they would have tried the sensitive plate with the 34-inch photo 
lens of the great refractor, instead of examining Procyon visually 
w ith the 36-inch glass, as was done by Mr. S. W. Burnham on 
the early morning of November 18 last, with the following 
record : “ Procyon .—Carefully examined with all powers up to 

33°° on the 36-inch under favourable conditions. Large star 
single, and no near companion.” 

If this means [that no companion was seen within 10" or 12" 
radius, it makes the matter very perplexing, as Otto Struve 
measured a supposed new companion in 1S73 with the 15-inch 
refractor at Pulkowa—the mean of several measures for March 
28 being P. angle 9O 0 -2 4 , and distance 12"’49, and for 1874 
(April 10) P. angle 99°'6, and distance li^y. This companion 
was looked for at Washington with the 26-inch refractor on 
several occasions from November 1873 till January 1876, and by 
the three Clarks (father and two sons) with the McCormick 
263-inch refractor, then completed at Cambridgeport, Massa¬ 
chusetts, but Struve s companion could not be seen with either in¬ 
strument, and I am not aware that it has since been seen by 
Struve himself with the new Russian 30-inch refractor. The 
Washington observers at that lime, however, gave estimated 
places for’three new companions, supposed to be seen by them 
as follows :— 

No. 1. Position angle, about 10°, and distance about 6”. 

>> ~ » » .. 36 ' J „ „ „ 8"'8 

3 - i) ,, ,, 50° ,, „ ,, 10” 

These appear (if they have an existence at all) to have been 
mtssed with the 36-inch glass at the Lick Observatory, as above 
referred to. 
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companion supposed to have been seen by Otto Struve in 1873 
and 1874 agreed with the orbital places computed by Dr. 
Auwers, but its distance involved the assumption of an enor¬ 
mous mass to Procyon for the parallax assigned to the principal 

star ; Isaac W. Ward. 

Belfast, April r. 
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